Comparative sequence analysis of the PRKAG3 region between human and pig: evolution of repetitive sequences and potential new exons.
The PRKAG3 gene encodes the gamma3 chain of AMP-activated protein kinase (AMPK). A non-conservative missense mutation in the PRKAG3 gene causes a dominant phenotype involving abnormally high glycogen content in pig skeletal muscle. We have determined >126 kb (in 13 contigs) of porcine genomic sequence surrounding the PRKAG3 gene and the corresponding mouse region covering the gene. A comparison of these PRKAG3 sequences and the human sequence was conducted and used to predict evolutionarily conserved regions, including regulatory regions. A comparison of the human genomic sequence and a porcine BAC sequence containing the PRKAG3 gene, revealed a conserved organization and the presence of three additional genes, CYP27A1 (cytochrome P450, family 27, subfamily A, polypeptide 1), STK36 (Serine Threonine Kinase 36), and the homolog of the unidentified human mRNA KIAA0173. Interspersed repetitive elements constituted 51.4 and 38.6% of this genomic region in human and pig, respectively. We were able to reliably align 12.6 kb of orthologous repeats shared between pig and human and these showed an average sequence identity of 72.4%. Our analysis revealed that the human KIAA0173 gene harbors alternative 5' untranslated exons originating from repetitive elements. This provides an obvious example how transposable elements may affect gene evolution.